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We have developed and evaluated an epidemic spreading and tracing model based on quantitative data of real social contacts.

In our experiments we have used publicly available data. More specifically, we have used the Copenhagen Network Study (CNS)
dataset and two SocioPatterns datasets. The CNS dataset collect proximity data among university students and can be accessed at
the following link: https://doi.org/10.6084/m9.figshare.7267433

The two SocioPatterns datasets are collected in a high school and in a workplace. Data can be accessed at the following link: http://
www.sociopatterns.org

We have used the state of the art available datasets. We focused most of the analyses on the most complete one, the CNS dataset,
representing a university campus. We then reported results for two different environments too: a High school and a workplace, in
order to generalize our conclusions.

The CNS dataset was collected as part of a large observational project, where the network data set, which also includes many
other modalities in addition to Bluetooth signal strengh (phone calls, text messages, Facebook friendships, etc), was collected via
smartphones across multiple years (2013-2016). 

See https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0095978 and https://www.nature.com/articles/
s41597-019-0325-x for full details on the dataset.

Also note that the data collection was performed with explicit consent from all participants and approved by the Danish Data
Protection Agency, which is the relevant legal entity in Denmark.

The SocioPatterns datasets are collected as part of a decade-long research collaboration that uses wearable proximity sensors to
measure time-resolved human proximity networks in a variety of real-world environments relevant for airborne disease transmission,
including hospitals (https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0017144), primary schools (https://
journals.plos.org/plosone/article?id=10.1371/journal.pone.0023176), high schools (https://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0136497), large social gatherings (https://www.sciencedirect.com/science/article/abs/pii/
S0022519310006284), households (https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0198733), and more. Several
of these datasets have been made available to the public (http://www.sociopatterns.org/datasets/).

Specifically, the datasets used here were collected and made available to the public in studies reported below:

* "high school" SocioPatterns dataset

 - paper: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0136497

 - public dataset: https://doi.org/10.1371/journal.pone.0136497.s002

 - 327 students consented to participate in the study (out of 379, a 86.3% participation rate) during the week of Dec. 2-6, 2013

 - informed consent was obtained and recorded from all participants in the study.

* offices ("INVS15") SocioPatterns dataset:

 - paper: https://epjdatascience.springeropen.com/articles/10.1140/epjds/s13688-018-0140-1

 - public dataset: http://www.sociopatterns.org/datasets/co-location-data-for-several-sociopatterns-data-sets/

 - 211 individuals consented to participate in the study, over about 12 days in 2015

 - informed consent was obtained and recorded from all participants in the study.

The research reported in the present study occurred subsequent to data collection, and consisted of epidemic simulations on the
empirical time-resolved proximity network. The part of our study pertaining to the CNS and the SocioPatterns network dataset did
not have "experimental conditions", nor explicitly stated hypotheses.

The CNS dataset is described in full detail in https://www.nature.com/articles/s41597-019-0325-x. In that publication, we argue that
we cannot reveal the exact start and stop date of the data collection period since it would make it easier to re-identify individuals in
the data set. We can, however, reveal that the data was collected over a month in early 2014.

The Sociopatterns High School dataset was collected in December 2013 and the office one from June 24 to July 3, 2013.

As mentioned above, detailed data processing for CNS is discussed in detail here: https://www.nature.com/articles/
s41597-019-0325-x. Some students with very little recorded data (e.g. due to broken smartphone hardware or) were excluded from
the dataset in order to ensure high coverage for each individual in the data set. 

Further, the timing of Bluetooth scans (which in the raw data have second-level time-stamp) was quanitzed into 5 minute bins, and
the bluetooth signal strength was symmetrized: within each time bin, we found all instances of users A and B discovering each other,
reported the one with the highest RSSI, and discarded others; and the information of directionality (whether user A discovered user B
or vice versa) was discarded. 

As mentioned above, in the CNS dataset we have excluded data from users who had very low data quality. This matter is discussed in




